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Experimental visualization of diffusion creep of earth and planetary materials
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To investigate the mechanism of diffusion creep, which is the dominant
deformation process in the mantles of rocky and icy planets, the isotope-tracer diffusion
experiments of ices and clathrate hydrates were conducted under stress condition using a diamond
anvil cell. The tracer diffusion profiles around grain boundaries were revealed with a sub-micron
spatial resolution by Raman mapping. Furthermore, the stress fields in the diffusion-cupules were
visualized by the Raman maps of F2g mode of the diamond anvil. These techniques enable us to observe

stress-induced diffusion, which controls diffusion creep.
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